Potential Energy Saving Targets
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	Estimates of potential cost-effective energy savings vary. In addition, the range and variety of energy conservation technologies can seem daunting.  Nevertheless, energy efficiency experts, including those at the EPRI, Lawrence Berkeley Laboratory, and the Rocky Mountain Institute, have reached consensus on some of the most promising areas for energy savings.





	Electricity, which comprises over 40 percent of DoD's total facility energy use and over 60 percent [check this number!] of DoD's facility energy bill, offers one of the most tempting targets for increased efficiency.  For DoD, as for the United States in general, the biggest potential electricity savings are concentrated in the following few areas: lighting, motors, refrigeration, and space cooling.





Lighting Savings





	Lighting uses about 25 percent of all U.S. electricity; light fixtures use 20 percent directly while cooling equipment uses another 5 percent to counteract unwanted heat.  According to recent estimates, efficient lighting hardware and lamps are now available that can save from 55 to 90 percent of that electricity.' Those devices produce the same amount of light as older systems while using less power.  They can also provide less glare, less noise, and more pleasant color.  Such improvements provide additional benefits in the form of improved quality of life and higher productivity.  Figure 1 summarizes the efficiency ranges of various light sources, while Figure 2 shows how to move fluorescent lighting from the low end of the efficiency range to the high end.  Additional lighting improvements include "daylighting" sensors that adjust lamp output in sync with daylight conditions and "occupancy" sensors that automatically turn off lights when rooms are vacated.














Motor Savings





	Electric motors consume 65 to 70 percent of U.S. industrial electricity and offer the next best savings opportunity.  Motor system retrofits and replacements are highly cost-effective because the typical capital investment cost of an electric motor is only a few percent of its total life-cycle operating cost; most of that latter cost is in annual electricity use.  Modern electronic variable-speed drives and high-efficiency motors provide about half of the potential electric motor savings.  The other half comes from improvements in the choice of motor, better maintenance, improved pumps, and other efficiency "tune-ups."





Refrigeration Savings





	Refrigerators and freezers, which account for 20 to 25 percent of total residential electricity used in the United States, are now available that use considerably less energy than the older conventional models.  More efficient commercial refrigeration systems are also available now.





Space Cooling Savings





	Administrative buildings use almost half of their electricity for space cooling and its associated air handling.  Systematic efficiency improvements to existing cooling systems can reduce building energy use by as much as 50 percent. Table 1 lists the, most effective efficiency improvement retrofits.  A side benefit of increased cooling efficiency is a reduction in peak load and thus lower demand charges.  The greatest potential savings come from properly-sized, high-efficiency water pumps and fans.  In particular, fans and fan motors in air-handling systems are often oversized.  Leaky ducts, dirty filters, stuck dampers, and poorly-operating controls also reduce fan efficiency.  In addition, modern high efficiency compressors exist that use 30 percent less energy than conventional compressors.  Another approach to reducing cooling costs is to reduce cooling load.
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Figure � SEQ Figure \* ARABIC �1�:  Efficiency Ranges For Different Types Of Light Sources
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Cost-effective methods include modem glazing and window films that reduce solar heat gain inside the building.  Efficient lighting also reduces cooling load.





Savings Projections





	One must be careful about overly optimistic savings projections.  Experience has shown a marked tendency for actual savings to fall below prior engineering estimates.  It is almost a general law of energy conservation that engineering estimates overstate actual savings more often than not; apparently it is easier for actual implementation to fall short of the theoretical savings level than for savings to exceed that level.  For example, in three measured cases involving residential conservation, actual electricity savings among utility customers averaged from 22 to 53 percent of the utility engineering estimates. The reasons for the discrepancies varied.
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TABLE 1:  METHODS FOR INCREASING EFFICIENCY OF MECHANICAL COOLING EQUIPMENT


�
�
Circulating loops


�
Equipment�
Efficiency strategies�
�
Ambient air�
Cooling tower fan�
Improve fan efficiency; install adjustable-speed drive; enlarge air passages to reduce resistance.�
�
�
Cooling tower�
Increase tower surface area.�
�
Condenser water�
Condenser pump�
Improve pump sizing, efficiency, and control; enlarge pipes to lower friction.�
�
�
Condenser�
Increase condenser surface area.�
�
Refrigerant�
Compressor�
Improve compressor sizing, efficiency, and control; enlarge refrigerant ducts to lower friction.�
�
�
Evaporator�
Increase evaporator surface area.�
�
Chilled water�
Chilled water pump�
Improve pump sizing, efficiency, and control; pump enlarge pipes to lower friction.�
�
�
Chilled water coil�
Increase cooling coil surface area; widen coil to lower air velocity.�
�
Room air�
Supply air fan�
Improve fan efficiency and control; enlarge ducts to lower friction; improve temperature and humidity control.�
�
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Figure � SEQ Figure \* ARABIC �2�:  Potential Savings From A Fluorescent Lighting Retrofit
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